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$\triangle\subset \mathbb{R}^{n}$ : fan $def\Leftrightarrow$ convex cone cone
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$X$ toric manifold $X$
$H^{*}(X;\mathbb{Z})\cong \mathbb{Z}[D_{1}, \ldots, D_{d}]/I$
$d$ $ $ fan 1 cone $I$ (1) (2) relation
(1) $D_{i_{1}}\ldots D_{i_{t}}=0$ $(\tau_{i_{1}} , . . . , \tau_{i_{t}} 1 cone )$
(2) $\sum_{i=1}^{d}\langle u,$ $v_{i}\rangle D_{i}=0$
























fan Hirzebruch surface $F_{a}$
$\ovalbox{\tt\small REJECT}$ $F_{b}$ variety $\Leftrightarrow a=b$ or $-b$
$\ovalbox{\tt\small REJECT}$ $F_{b}$ $\Leftrightarrow a\equiv b(mod 2)$
2 toric variety$X$ $Y$ variety
$\Leftrightarrow X$ fan $\Delta_{X}$ $Y$ fan $\triangle_{Y}$
2 fan $\Delta_{X}$ $\triangle_{Y}$ $\mathbb{Z}^{n}$ $\mathbb{Z}^{n}$
$\triangle x$ $\triangle_{Y}$ $X$ $Y$ $n$






1 toric manifold ; $\mathbb{C}P^{1}$





$i,j$ $X_{i},$ $Y_{j}$ (variety ) toric variety
60
$X_{1}\cross\cdots\cross X_{k}$ $Y_{1}\cross\cdots\cross Y_{l}$ variety $k=l$
$\sigma$ $X_{i}$ $Y_{\sigma(i)}$ variety
toric variety$X$ variety
fan
toric variety variety cancellation
1




$i,$ $j$ $X_{i}$ $Y_{j}$ (smooth manifold ) 2
toric manifold $X_{1}\cross\cdots\cross X_{k}$ $\cross\cdots\cross Y_{l}$
$k=l$ $\sigma$ $X_{i}$ $Y_{\sigma(i)}$
toric manifold$X$ 2 toric manifold
2
( ) “smooth manifold ” “variety ”
Hirzebruch surface
1 cone $(1, 0),$ $(0,1),$ $(0, -1),$ $(-1, a)$ fan
Hirzebruch surface $=\mathbb{C}P^{1}\cross \mathbb{C}P^{1}$
smooth manifold
$F_{0}=\mathbb{C}P^{1}\cross \mathbb{C}P^{1}$ variety variety
“smooth manifold ” “variety ”




$i,$ $j$ $X_{i}$ (smooth manifold ) 2
toric manifold $H^{*}(X_{1}\cross\cdots\cross X_{k})$
$H^{*}(Y_{1}\cross\cdots\cross Y)$ $k=l$ $S_{k}$ $\sigma$
$H^{*}(X_{i})$ $H^{*}(Y_{\sigma(i)})$
2








$X,$ $Y,$ $Z$ 2 toric manifold $H^{*}(X\cross Z)$
$H^{*}(Y\cross Z)$ $H^{*}(X)$ $H^{*}(Y)$
cancellation
3
$X,$ $Y,$ $Z$ 2 toric manifold $X\cross Z$ $Y\cross Z$
$X$ $Y$
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